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The Asian -Programme of Educational Innovation for 
Deveiopment (APEID) , Initiated on the recomertdatlon of 
the Third Regional Conference of Ministers of Education 
and Those Responsible, for Economi,^ "Plaimlng* In Asia 
(May-June 1971, Slnjg^iporeX and the authorlzatlon^of ' the 
General Conference of Unesco at Its seventeenth session 
(Paria, 1^2)j , alms at stimulating and encouraging edu- 
catlonaJf^W^vatlons linked to the problems of national 
develowmqi: In tfie Asian region. - -„ _ 

A^^rojects and activities within the . framework 
of APEID are designed, developed and iBqjIemented co- 
oiieratlv^ly by the participating Member States through* 
their national centrjes which have been associated by 
them for this purpos'e' with APEID. 
' ' ^ ' ' ' ^ \ ^ ' ' 

The Asian Centre of Educational Innovation for ^ 

Development (ACEID) has been established at the Unesco 
Regional Office for Education in Asia (Bangkok) to cor- 
ordinate the activities under APEID and to assist the 
associated national Institutions itf carrying them out. 

. ' The main objectives of APEID are: 



cto promote awareness of the need for education- 
al innovation; \ 

to promote understanding of innovative prac- 
tices, and to-encoutage experimentation and 
adoption o/ educatiot^ai innovations; 

to .help strengthen ^a^ional capabilities for 
the .creation and use of educational innovations; 



— to identify and stimulate innovative activities 
and co-operative action among 'Member States; 
and , 

- to promote the transfer of experience^,. 



An emerging trend in education in ici^py countries 
in Asia is reflected In the search by na^onal author- 
ities for appropriate ways to inter-link learning in 
|:he school with genuine work experiences. Thfere ±s^s 



growing recognition tha^ the isolation 6i the school 
from the everyday vorld of work has deprived eilucation 
of a resource which is imp^ortant bot i for the personal 
growth of educands and for the contribution that edu- 
cation*, has to make to national development. - f 

The Asian^ Centre of Edu\!ationai Innovation for 
Development is therefore preparing, :.n collaboration 
wltH educators of the region, a series of short studies 
which describe some of the experiments underway^, in tHe 
countries in Asia for linking education and work. The 
purpose of these studies is to assemtlle the recprdjs of 
practical ^experiences generated in projects with broad- 
ly similar objectives but which function in a wide var- 
^ iety of conditions and in different ^countries. 

The present publication is the first one in the 
Series ' Education and Work * and describes the program- 
me fit^^iagapore of integrating .^technical studies with 
g€^neral education at the lower secondary level of the 
school system and the working «. f the centralized work- 
shops. The progratnme has been in operation for nearly 
five years and thus lends itself to some judgement re- 
garding- its outcomes and^ effects. ^' 

^he aiJthor, Mr. P. Harbans' Singh, is working as 
School. Adviser/Technical in the Ministry o^ Educat^mi, 

. .i 
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' Government of Singapore. The Asian Centre of Educa- 
\r:_ % tlonal Innovation for Development wishes to record Its 

^hanks to Mr. Harbans Singh for contributing this 
I . ptudy* The views exprjessed herein are those of the 
author arid do not necessarily represent the views of 

. Unesco oi;- of the Government of Singapore. 



i^^" ■ Table of Contents 



/ >* * 




1. Background of the system 

2. Centralized workshop scheme 
b-^Curriculum Arrangements 

\^ 4. Staffing'^tters- 




Achievements of tl)e systeni*. 

A ' 7^ 

Apperi^ix I : General locatloja on centralized 
workshop administrative units 
" * ■ -7- in Singapore, . .^ 

Appendix II i Centralized workshop facilities 
in 1974 \ !. 



1 

3 

6. 
15 
18 



^pendix III 
Appendix; IV 



Sample Wyllabus - electricity 

Sample Instructional sheets or 
handouts (electrical) ' 



Appendix V : Sample teaching guide for ' 



, metalwork teachers 

,. \ \ * , , ■ 

Appendix VI-A Sample project sheet 

Appendix Vl-fe : Sample operations sequence sheet 



22 

23 
24 

25 

26 
27 
28 
30 



Appendix VI-C : Samplfe" marking scheme A 
Appendix? *VI I : , Sample theory test for electricity 31 



Appendix VIII : Responsibilities, of centralized 



ERIC 




32 



1* BackigrQMitd of the system 
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Singapore is undergoing sdcial^ and eoon- 
omio trans formtidn ... With mora than) 
half ^of it$ population under the^age of 
tDehty-one and with manpaii)er as its most 

* valuable natural resource, education is 
necessarily part of this process of rapid 

- change. The aims and content of education 
are being i^eorientated to evolve an educa-* 
tional system which will support and der 
velop the Republic as a modem industHal 
nation with a cohesive multi-racialP socier 
ty*.. The seventies wrtll see the qualita- 
tive improvement of educahion as well as 
th^ evolution of a sotmd educational sys- 
tem with a strong technical education com- 
' ponent. . ^ ^ 

' (from the Foreword to Education in ^ 
Singapore, 1969) 

' Although the educational policy in Singapore ^ since 
1959 > had laid stress on technical education and indus- 
trial training as the only possible solution to^et 
t^he manpower requirements of industrialization ^ the sec- 
bn4ary system of schooling existing in 1968 was still 
stroimly biased towards academic education. 1 For exam- 
ple, only six per cent or 1,382 out of 25,187 school 
leaversNat the end of 1967 had received technical edu- 
cation. *Yhis situation was not in harmony with the 
Govemmenvs policy on industrialization. 



1. Education in Singapore, p. 5./ 
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The economic implications of the British decision 
to withdraw military ' forces by 1971 also necessitated 
In part the acceleration of the industrializa^fcion pro- 
gramme » which resulted in* the setting up in-April a968 , 
of the National Industrial Training Council i^lTC) to 
Increase training facilitj.es and build up techTiic£tl 
education* A separate Technical Education Department 
was es tablished in_the Ministry of ^Education ,to yadmin- ^ 
Ister technical eduWtion ^nd the industrial, training 
programmes. The NITCs, consisting of the Minis tex^^ for j 
Education as Chairiijan'\and the Minister f or ^^Fi^ance, j 
the Minister for Labour and the Parliamentary Secretary 
(Education) as members, was responsible for^ the fo^m-/ 
atlpn of general policy relating to technical education 
and\industrial training in Singapore. 2 W 

\One of the first tasks undertaken by the Council 
was to reform the educational ^system, with heavy era-^ 
phasi& on technical studies. In the initial two vears^ 
of secondary education, almost^ three-quarters of the 
pupils, in addition to studying general subjects/ were 
uO study technical subjects, outside thelr^ normal school 
hours. ^ The aim was to even tuallyo have one-third of ^he 
pupils in the technjLcal stream and the remainder .in ^he 
. academic stream, stage -by-stage. 

^Implementation of the above reforms resulted In' a 
tremendous increase in the numbier of pupils who had jto 
be given insiiruction in technical subjects; i.e., fr;om 

^ 7,504 in 1?6^ to j 36, 175 in 1969 and 59J232 in 1970.3 
This necessitated the ^edification of/the workshops^ in 
the existing jschqols and provision at new workshops^, 

• These new workshdps came to be knoyn as the Centrar- - 
ized Workshopis . j , * ^ y 

2. One year of teohnioal eduoation 1968''1969. j^* 

3. Technical Education Department. Third annual re-- 



^ port 19?b-19?'i. ^p. 5. 
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2* JC«nf rallied worksho^iiheirve 





Plans for the /development of tlif jhclti- 
jpurpose Sohoolo were shelved becauae of 
, financial restviotions and other! eanaider^ 
ations. u'o maximize the use pflfawlities 
in such schools^ the TeohnicpiL iduaaWpn 
Depaxrtment has reorganized the Lorkshops^^ 
as part of the centralized workshop system^ 



The centralized workshop system was the outcome of 
the- Republic's policy of giving the secondary school 
framework a "strong technical compjfanent" . This was to 
be achieved within the limited resources available. 
Prior to this change in 1969, thete j^ere Sour types of 
secondary schools in Singapore— Academic, multi-pur- " 
posej technical and vocati6nal. / The last three types 
; of school were almost like acaclemic ^schools except 
^ ^ that a few technical subjects/were Included in their 
curriculum. The vocational schools | were not very pop- 
ular because they jadinl^ed ohly pbpils who had failed 
to gain admission to the otner types of secondary 
schools .^^ / 

Moreover, as parent/l prefererce det^Sfned the 
type of education a chl/ld received ^d^diere was a gen- 
eral prejudice agalnsy technical studies, enrolments 
in schools with technical clj^es tended to be very 
small. Centralized Aaits of workshops helped to en- 
courage a more favourable attitude to giving practical 
instructlori to Secondary One and Secondary Two pupils 
while they contltmed to remain in the academic schools 
of their choice, y s' 

1. One year of technical education^ 1968-^1969, Cmd. 29- 
. of 1969. Singapore, Ministry of Education, 1969. 
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Centr/dlzed Workshops were so located geographical^ 
ly that' 9^ could provide training facilities to serve 
the aca^mic schools of a particular region and within 
easy dutance for pupils of that area. Special atten- 
tiefe'was also given to the bus routes available for 
tMse pupils when allocating their schools to a cen- 
y^alized workshop in that area* Instructional periods 

were limited to a three-hour session once a week. 

■* • 

The centralized workshops function in the morning 
from '8:00-11:30 and in the afternoon from 14:30-18:00, 
to fit in with the secondary school afternoon, sessions 
of 13:05-^8:30 hours and morning sessions of 07:35- 
13:00 hours > respectively. This arrangement provides 
opportunities to the pupi'^s to attend theli? workshop 
practice outside normal school working ho^ra*^ Slight 
adjustmento are petmitted to suit local times and re- 
quirements of the schools of ^a particular area. 

The cost of establishing each new workshop unit. 
In 1969, was in the regioirof S$400,000 for building 
and S$150,000 for furniture and equipment. Sufficient 
equipmentj^ been supplied, tq^^ the centralized workshop 



units to enabla^ them to provide baslcjcourses in metal- 
work (bench fC^^ting and tin-plate work), woodwork_OTd_ 
electricity. Technical drawing rooms are located in 
the academic schools served by these workshops. Each . 
centralized workshop unit Is provided with 4 metal work 
shops, 2 wood workshops and 2 electrical workshops, a 
store, an office-cam-staff room and toilet facilities 
to cater for a maximym of 80 mixed classes or 3,200 
boys and girls in both morning and afternoon sessions • 
Larger units providing for the needs of 120 classes or 
4,600 pupils have one and one-half times the facilities 
(teaching rates, furniture and equipment) of a single 
workshop unit,* mentioned above.' 

y Several workshops constitute a grcup 'or adminis- 
trative unit under the charge of a supervisor. Assist- 
ing him are a senior assistant, senior subject teachers 

4 "r. 



and teaches* As most of the centralized workshops are 
located jj^Lthia the precincts of Existing schools, secur 
ity^ ar/angements are shared .with thea. ' 



LI centralized workshop units fall within the 
jurisdiction of the Ministry of Education. Supervision. 
, 1» eKerciaed ^yer them through a corps of school advi- 
' sen under t^ direction of the Depjuty Director - 
—(Schools) at^sisted by his Assistant Director (Secon^^ 
^^ ary) <,from the Ministry of Education headquarters • 
Presently, there are 15 centralized units of workshops 
located all al>out the island of Singapore with , the 
x^abllity of handling a total of 1,360 classes, or ^ 
54,400 pupils. These workshop facilities are adequate 
to the requirements as envisaged for the present ^or 
the ^near future. . \ . . ^ ' ^ 

Government funds are' provided for tools and mater- 
ials supplied to the pupils.. Practical jobs .or * 
I^rojects when conqpleted "belong to the pupils and may 
be taken away. For the theory lessons, pupils may 
provide their own notebooks if they x^ish, btit. Infor- 
mation sheets are supplied to them for each lesson. 
Pupils must attend workshop practice in their school 
^ uniforms and wearing an apron. ^The apron helps to pro- 
-^^ te^Sf their clothes and gives them cpnfidlence in work. 
The discipline of work is enf orclKd in the workshops 
and observance of general safety rules is stressed at 

all times^ Thg ob j ective^ls ^a create^ a genuine en-- 

'' vlfbnment of work#^ . 
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3* Currlcuiumf arrangements 
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. ' McuHaal .changes have also been introduced 
—-—-^Iff^-l^j^g^^^^^ cux^vtcutm etnc^^ ... 
/Conssquentlyj a common <numoulm for the 
first two yeare of secondary school was 
' introduced in 19^$. Under the cormon 

curriculum^ besides the normal school sub^ 
- ^^eotSj all boys coidM per cent of the - 
giz*lfi az^ required to study technical draii)- 
""ing and.workehop stibjectss' viz.^^ metaJwoxks 
wooduiork and basic electricity, pie re^ 
moAning SO pej* cent of the girls \ . . take 
. hdne e^conomics in^tead.^ 
*^ 

' Sometime during the pdd-195ps it was realized 
that a large number of secondary pupils should be en- 
couraged t (^8 tudy technical subjects as an lii^ortant 
step towards meeting ''the acute shortage of technical 
manpoweiP in Singapore*— by t it »took more than a decade 
to bring about any radical change in the educational 
policy to achieve this effectively. Prior to the edu- 
cational reforms, pupils from the^very first year of 
their secondary education followed either an academic^ 
t:echnlcal7 . coroner cial or vocational programme.- Al- 
though, in theory,, it was possible for pupils to change 
courses during their secondary education^ this seldom 
occurred in actual practice. ,By\l968, this resulted 
in 92.4% of the fourth-year pupilis in secondary scKbol 
:rbilng_in the academic stream (27, 007 ^ut of a toltal of 
29,237). . . ' 

li Ministry of Education. Education 
i9 7 Q. p . 2 4^' ^ — 
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in Stngapore, 



The educational reforms postulated in^l969 re- 
^ quired all boys and 50 per cent of the^girls in their 

• initial two'' years of secondary schooling to study tech- 
nical subjects "to provide a more liberal education 
and to avoid narrow specialization and rigid stream- 
ing". The postponement of specialization until the 
end of the 8econtf~year besides be±ng--more-^in line 

thg latest trends in educatio nal theory and prac- 
tice'*2 was found, more desirable for the all-round de- 
\ velopment of th6 pupil and in keeping With the chang- 
in^nsTCtai^and fecottoioLc patterns in Singapore. 
' M"" . ' f:- 

' , Under'' TOe*pew curriculum, ^ill secondary pupils ^ 
follow a coniaon course during the first two years o£' 

^ their sdio^ling. The purpose of tne new arrangement 
iir to enable the, pupils "to acquire literacy, nqmeric- 

.,al skill?^ and ability to deal with concepts" besides 
being introduced to basic manual skills ^througji orga- 
nized workshop practice. In this way it was hoped to 
realize the olijectives of allowing the secondary pUT 
' pi^s to^receive a more liberal ^neral education and 
^ . to influence them t;o consider a wider range of jobs on 
, cdmt>Ietion of their school career. Moreover, since 
thire was a tendency among school leavers to avoid 
being, involved in manual occupations it was envisaged 
th\t e^qposure to practical work may develop in them a 
{Positive attitude toward work, and good working habits 
which 'Will continue during their lifetime. 

* / Education in tedinical subjects within the school 
I system now commences at the beginnihg of the first 

/ year is secondary education. Practical instruction is 
/ .provided , in three subjects — metalworking, woodworking 
and electricity — with ij hours weekly for metalworkipg 
7 and~l|~hours in alternate, weeks for woodworking and 
electricity. In addition, all pupils included under 
this scheme are taught technical drawing for two 40- 
minute periods a week as a. classroom subject in the 

2. One year of uechniaal education 1968-1969. p. 5 
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academic schools* Since the- instruction in the W9rk- 
shop subjects is giv^n outside normal school hours, 
attendance at the centralized workshops^ does not inter- 
fere with the teaching of the usual academic subjects 
In the school. / * 

At the lower secondary level, technical education 
aims at exposing pupils to practical work experiences 
An several workshop areas , acquainting them with the 
basic skills involving the use oif hand tools and sim- 
ple .machines and giving them some theory related 'to 
their .school wbrkshop experience as well as intr^du- 
'cing them to the rudiments of technical drawing. 

During the practical sessions, pupils are given 
carefully graded tasks for making at tract ive an^ use- 
ful things.^ Discussing, planning, and solving the 
problems of construction, forming or shaping give them 
an opportunity to engage in processes which are^ close- 
ly linked with daily life. Checking of tools before . 
and after each session and taking a share in keeping 
the work areas clean and well-ordered are means of in- 
culcatingJLaJthe pupils a Responsible attitude towards 
safe and correct work habits. 

Technical studies in the school situation are not 
intended to provide vocational training; rather they ^ 
are designed to help -the children ^to' understand, 
through actual work, thosja processes jwhlch underlie 
their rapidly changing environment. 

The effectiveness of the curriculum depends~upon 
^t^he thoroughness with which its content is taught. To 
help' the academic,, teachers wiiohadj^aon-x^rained. at 
short notice to face the taskafiead of them^^airly 
detailed teaching materials and syllabuses hadV) be 
prepared to assist them in achieving some -uniforiiity 
in their standard of instruction. Due to a lafck of 
suitable te. tbooks, and to save parents from being 
saddled with the additional burden of purchasing books 
for four technical subjects, no textbooks are suggested 

8 - ^ . 



ifor uM by pupils. Teachers are actively encouraged 
and guided to prepare their own Information sheets or 
handouts for Issue to the pupils free of charge., 

. '^. Teaching guides elaborating up^n the teaching, and 
-J^ean^ing objectives of the syllabifs and suggesting ways 
to mipke lessons or workshop sesslqns more effective 
lue*proylded to the teachers. iW this w^y. It Is hoped 
7lSp^ achieve a more uniform treatm^t of the technical 
tdpica and^ the practical sltuatl^bns covered by these 
topics. Teachers are^ of course, encouraged to try 
out\ other iq^proaches make ttle instructional process 
vote, effective. ^ . * ! 

Practical project sheets are carefully made, bear- 
ing in mind the operational 'sequence in which the skills 
are to be antroduced^Q ensure that the work given to 
the pupils is useful and Interesting from the educa- 
tional .viewpoint, o . 

Keeping in step with recent developments in the 
field o'£ education andp training, and realizing the 
strong "points in favour of continuous assessment^ or, 
evaluation of pupil performance, it was decided to 
abolisti practical examinations in the workshop subjects. 
Instead, a marking scheme which tak^^^ltnro njccount^ the 
pupils' ^dal-ly performance -W9.S Introduced and has been 
in use lor some time. It is by no means perfect but 
it is providing more reliable information on the pupils* 
progress than was formerly.. obtained. Theory tests are 
also , regularly administered to gauge the pupils* gras|> 
of the technology related to the practical aspects of 
therworfc~done-by^ them-in the-school workshop. — 

Frequency ^distribution studies are tnade of the 
p^pinlsl achievements touneasure, the_pupils* achieve*- 
ments' in the technical skills. These workshop grades 
ate provided to the schools by the centralized work- 
shops and axe entered in the pupils report books forn^ 
Ing an important criterion for channelling. of pupils 
into the technical stiream at the higher secondary level. 



A v.lde r£inge of modem educational ^flds azvd equip** 
inentt such as overhead projectors » transparency makers » 
slide projiectors, loop-film projectors an^ electronic 
scanners are -being used in the centrallared workshops 
«to nake both the teaching situation and the learning 
process more effective; and stimulating. 

The conditions in the centralized workshops c^are^ 
generally speaking , satisfactory b^u# more can be done 
tojsncdurage teachers to meet, on their own,. to dis- 
cuss ^hMr teaching problems and to co-ordinate their ^ 
efforts. Professional officers from the Ministry of . 
Education have^ in the past, held several meetings 
with them to elaborate and elucidate the syllabuses » 
teaching guides, project sheets » operational sequences 
^ and the assessment schemes Their rdle is to motivate 
teachers to open a dlalpgue with other practitioners 
on 'matters of mutual interest. \ 

On con^letlon of their* lot^er secondary education 
<<at the end' of Secondary Two, pupils may be 'channelled 
to higher Secondary Three and later Secondary .Four in - 
the artst science^ commercial and technical streams or 
leave^ the secondary schools to join vocational insti- 
tutes which, provide courses in industrial training 
which lead to ihe award of the Trade Certificate,. 

At the beginnings due to prejudice against; manual 
worky a small number of pupils and parents^displaye4 
an open dislike for workshop practice.^Tfiis, in fact, 
if ptoperly invest^ gated , could also be txtie of several 
other subjects in the^ school curriculm. It is the \ 
teacher who, u.ltimately, makes his subject interesting 
^ to Hs~pupils . WitH good teachers, the opposition iro 
workshop ^practice has declined. Those who really prove 
unsiiitecl'-for technical studies ma y not be inyo lved^Ln_ 
it at higher levels, later on. ^ ^- 



\' 4- Staffing matters ~ 

- : ■ ' ' - - ■ n 

A pvograrme to retrain general education '^S 
' . teadhers to enable , them to teach 'technical , . / 

- - Bubjeota to meet the demand for^ teachers, of 
^ technioai^^ubjects began in X968 and has ^ 

• ))een eiicceeeft^rtg-carried out. 1 

There was a shox;tage of technical teachers for 
the newly established "^(^ntralized workshop^ • JThe^ques- 

" tion arose as to whether\ta%t|ke in fresh recruits or 
to provide further training in technical, subjects ^o . 
academic teachers already se:Jvin|, in order to prepare 
them for teaching in the centralized workshops at Sec- 
ondazy One and Secondary Two grades. Since thes prep- 
aration of new teachers would have taken a longer time 
4t wi|8 decided f^Q begin by the retraining of serving 
, qualified* teachers for this task* The. above decision 
rested ^n the ielief that qualified teachers when re- 
trained In technicarl subjects would be more effective 
because' of the teaching experience thej^ already had. 
The response to the Ministry's circular inviting gen- 
eral education teachers for retraining was overwhelm- ^ 

^ ing. More than 4,000 applications were received from 
^"^^ whom o'nly~600 person? were to be selected for in- 
service training. < ^, 

, Details of the in-service courses run for the 
— ^purpose of retraining, ^on^a part-time, basis, are as 
follows: ^ " . > 

1. August T96^8~^350 English-medium-teachers- 

'^began training; 



^ 1* Education in Singapore 19*72. p. 62 
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250 more English-medium teachers 
began their training; 

Further retraining of group 1 
teachers. in another subject; 



2. May 1969 

3. May 1970 

4. May 1971 - Further retraining of group 2 
-5. *\ugust 1971 



teachers in another aubject; 

74 Malay-medium teachers 'began 
training as for above groups, 
with- extra lessons, in t,he 
English language to make them 
more proficient;, in English. 

Of/ bhe six hundred academic teachers who began 
their training under schemes 1 to 4 above, 460 com- 
pleted their retraining successfully; 110 of the 
teachers left the course of their own accord, while 30 
teachers were asked to leave due^jtro lack of aptitude 
and/or poor performance/ ^ ' ^ 

The « re training programme was taken iri two stages, 
each- being of one yearns duration. During the first 
stage, participants took technical drawing and one sub- 
ject selefcted from either metalworking, woodworking or 
electricity. Th% second' stage, taken a short interval 
after the first, gave the participants the option of / 
choosing any one of the remaining two subjects. The* 

? purpose of providing retraining in two subjects ^as "to 
achieve greater flexl.bility in the deployment of staff 
and at the same time_to' give the participants an all- 

■ round ralrilng / ^ ^ ,^ 

All the teachers applied themselves admirably to 
_dhe.4[e training programme although they had to giveUpT^ 
three evenings a we^k to attend training. Teachers 
who successfully completed the in-service training were 
eligible for a S$6^)0 bonus payable in instalnuents of 
■S$150 per annum, provided they taught in the subject 
retrained for at least fifteen periods per:week_._^ 
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^ 'The problems inherent in a rapid expansioxi of 
technical education and in the retraining of teachers 
at short- notice were carefully studied* To ensure 
that there was no lowering of stanjiards, teaching and 
learning materials were prepared and made available to 

' the. ctotralized workshop teachers* Further help and 
guidance has been given at their request or when the 
ptofeiiBional officers at the Ministry felt that it^as\ 
necessary The ^ntralized workshops teachers h^ve. 
carried the full weight of the reform and the credit 
for such success as the project may claim goes to t!hem« 
Xt proves once again ^lif proof were needed, that the 
most valuable assets in educational innovation are the 
teacher's creativity, resourcefulness and drive* 



/ 
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5. Achit¥«mentt ' of th% system 



The centralized workshopti have served their pur- 
pose well. They have successfully coped with the sud- 
den increase in the number of pupils receiving tech- 
^nical instruction in the lower secondary stage. Table 
'1^ below» gives the enrolment cff •pi4>ils in the techni- 
cal classes^ at least 75 per cent of which^was handled 
by the centralized workshops. - ~ 

Table' 1. Population and pupil enrolment in the 
lower secondary classes ' 



Year 



" Total Technical 
population ^ - classes 



1968 - 


69 


517 


5 7 


504 


1969 


71 


959 


•36 


105 


1970 


7b 


095 


59 


232 


. 1971, 


79 


815 


62 


237 


, 1972 


81 


037 - ' 


-62 


284 



Source: TES Seminar on Technical Education and 
Industrial Training 1973. Report, p. 12 

With the increase in the capacity of the centralr^ ' 
ized workshops to handle large numbers of pupils at 
the iwer secondary levels^ more pupils were available 
for channelling' into the hijgher secondary classes. Al- 
though available' only on,, a selective basis after Sec- 
ondary Two> the denjand "for technical education in these 
classes (Secondary Tliree and Four) has grown rapidly^ 
as is evident from Table 2. 
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JP aM < t^r2 ^Pogulatlon"^ana f^upil enroltaent ,in the 
' higher secondary classes 



Year 



Total - ' Technical 

population / classes^ 



1968 . f . 61 056' ^ ^ 3 770 

1969 '60 955 4 373 

1970 . ^5 850 ' 7 249 

1971 r ^61 629 . ' 11 942 

1972 -66 179 14 946 



Source: TES Seminar /on Technical Education arid 
' f .' Industrial Training 1973. Report, pvl2 

^ * Secondary^ Three and Four combined. 

' _ With larger enrolments in technical classes the 
/^earlier, imbalance inr favour of purely academic subjects 
. has bden corrected and a ratio of J|,;3 between the tech- 
/nicaland academic stream pupils has been achieved. 

. ' The centralised workshop systemP has helpf»d to In-* 
^crease the" pupils' tange of options. It allows them 
* ^the flexibility of remaining in an academic school of 
^ their choice while attending technical classes at an- 
other school with adequate workshop facilities. The 
advantages of this arrangement have proved themselves 
so well that a similar scheme of 'centralized Instruc- 
tion vns extended to.tljle third and fourth yeaz% of sec- 
iandary educa^on in 1973. A Primary Six Orientation 
Programme b^sed on the^ centralized workshops was init- 
iated in 1971. It provides thfe primary school leavers 
an opportunity to acquire work experience in^^he work- 
shops and to observe the technical classes fn 'session... 
on" an^ organized basis. In tfiis way it is hoped to in- 
crease interest in these pupils _towards_technical ] 
studies. ^ r.'^ ! - " ^ ^ ' 

Initially, the c<intralized workshops faced a ser- 
ious problem of^ absenteeism, c This was however soon 

k . - 1-27 



corrected irtien the parents imd pupilS retallzed paf- 
w^rl^hpp^ jitkctlce was as essential as studies Iji ^5^^ 
eubjectft for promotion to Secondary ,three or jEujture 
adadssioa into vocational courses. Nevertheless » ap- 
plications for exenntlpn from workshop practice] have 
always been considered and deservinil pupils exc^used. 

"The first thatch of pupils under the conmon curri- 
culum arrangement completed their training in 1972. A 
number of them have entered the technical institutes. 

upward trend J.n the,, enrolments of the post-second- 
ary technical In^ ;ls now in evidence. 

Table 3. Enrolment in ,the R)st-Secondary 

V\ Technical Institutes ^ . 

' 4568 1970 ' 1971 /l972 

* Singapore 
Polytechnic 

+ Ngee Ann ^ 
Technipjil College iSS 

e Singapore ^ 
Technical Institute 




6 Vocatlcmal 
Institutes 



4 094 


4 


507 


5 764 


609 


1 


209 


1 216 


27? 




295 


381 


2 504' 


3 


061 


4 016 



' Note: * Figures from Eduaation in Singapore 1572. /p. 94^ 
+ March/April enrolments only. Two intakes per 



^yeal.- 



g B'crai;d. 



@ By courtesy of Industrial training 

The experience of the last five years/has vindicat 
ed the approach of Integrating technical ^ducation with 
general education In the lower secondarv/level as a , 
means of providing genuine work experiences to the 
ptipils. It has demons'trated that the/traditional 



preJudlce^' ajialnst "solliazg one's hands" can be over- 
aonie* It und|rllne8 the need for thorough planning be- 

j^fore .an. innovations of this nature ia launched; for sys- 
tetii tic training of personnel and f or^uilding up their 
Motivation;/ for development of appropriate instruction- 

"^al'naterials; fnd for continuing ^review and evaluation. 
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G^SERAL LOCATION OF CENTRALIZED WORKSHOP 
ADMINISTRATIVE UNITS IN SINGAPORE 



ST' ' ' ' 



SINGAPORE, ISLAND _ 




LEGEND 



. V 1. Anson . 

2. Bukit Panjang 
, 3. Changl ' 

4«'Dunm&i 

5i*McHair > 

6. Pay a Lebar 
<^ 7. ^Queenstown 
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8. Swiss Cottage 

9. Tanjong Katong 

10. Tiong Bahru 

11. Toa Pay oh . 

12. Ulu;Pand&n 

13. Upper Serangoon. . 
14 • Upper Thomson 
15. Ylo Chu Kang 

.30 ^ ^ 



,^„.Ceivtrallzed workshop facilities in 1974 



* No. of \ No. of No. of No. of 

Centre name workshop ^ schoblg classes classes 
units served possible actual 



1» i^on 
^^v-Bukit^ParJ ahg 
3« Changi |_: ^ 

4. Dunman ; 

5. McNair | 

6. Fay a Leirar 
rrrijuifenartipwn 

^ 8» Swiss Cottage . 
9. Tanjong Katong 
10, tiong BaAru 
lJ,.lTpa Payoh 

12. Ulu Pandan 

13. Upper .5erango on 

14. Upper Thomson 

15. Yio Chtf Rang 

- ^ . Totals 



1.5+ 


- 9. 


120 


1.0+ 




80 


l^J3+v~ 


■ V 


80 


1.Q+ 




80 - 


1.5 ■ 


" ii\ 

* 


.120 


1.0+ 




80 


1,0+ 




80 


1«5, 
1.5 . 


7 ' 

9 


,120 
-120 


1.0 


7 


80 


1.0+ 


7 


^ r80 


1.0+ 


- 7 


80 


1.0+ 


7 


80 . ■ 


i.b 


4 


■ 80 


1.0+ 


6 


80. 



95 
60 
82 
67. 

116 
80 
83 

105, 

113 
83 

.78. 
66 
82 
5& 
59. 



17.0 



104* 



1 360 



1 227 



Notej * Due to limited space some schools may be allo- 
cated to more than one centralized works hop . 



+ Units Include multi-purpose or con^rehensive 
type schools converged into centvalized 
workshops. . ^ ' ' • 
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, Appendix II 



SAMPLE SYLLABUS - ELECTRICITY 



lA . SAFETY DEVICES 
' X4.1 Fuses 



1A.2. Earthing 



14.3 



Circuit. 
* breaker 



To observe the action of an 
electric cuirrent on a fuse. To 
understand what is the impot- — " 
tant ^feature of a fuse, its 
function* Various types of fuses 
„apd. the most f ax^ourable place 
-for-a-f use-t R - a ci^-cui^ • , 



To understand what Is meant by 
'earthing' (or 'grounding') of 
a cijrcuit, . To note the kinds 
of earthing commonly used. 

To understand what Is a circuit^ 
breaker, how it functions and 
how' it contributes to the safe- 
ty of a circuit* To note the 
features of some ^common circuit 
breakers'^ (earth leakage and ^ 
overload) . . / 



1.5 Recognition and 

uses of electrical 
. . accessories 



To note the structure of various 
commonly-used accessories such 
as switches, Ij^npholders, sockets, 
and plugs and single fittings 
(e.g. flourescent lamp), axii 
how thev function* 

Notef Only observations at low 
o voltages may be carried 




Appendix IV 



SUBJECTS SAFETY DEVICES 

— fp~" : — " — ~ " ' ■ 

l^'Thrt* rtMonttfor installing lAfety deyic^^ 




S^LE. IMSTRUCTIONAL SHEETS OR HANDOUTS 
(EtECTRICAL) 



a) 'to protect circuits against excess current due either to an over- 
oad or a .short circui^(. 



b) f o'protecltr-c ireui ts agalna t wth l ea1tage> 




cyTo allow A qualified electrician to cut off instillation from supply. 

A davica for opening a circuit (melts when excess current flows 
thr^ough It), 

a) Puaa aleaent «- Mde of aluminium, n icicle or alloy of tin and copp'ert 
allvar» conductor with. a low melting point* 

b) Symbola: or^/' ^ 

c) the main fuaa protecting the |iousehold wiring is always placed on 
the LIVE wire« / 

d) Currant. rating - the current the- fuse element can carry without 
. overheating. . ^ . * 

l^uain'g current - the minimum current^ t^at will melt the fuse element* 



- / 



f) Types: i) Rewirable 




ii) Cartridge 
cqrr/ar ^ 




contact 



fuwifMie fuse 



ruse comer 
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^SAMPLE OPERATIONS SEQUENCE SHEET 



; i; 



' Sequence of 
operations 

Prepare material 
to size. 



Methods 



Mark.' put the parts 
' as shovn. 



Check material wltli the cut- 
tlng\llst. Test the two 
plane^ surfaces for' flatness 
arid squareness* ^ark face 
side ancl^ edge . Gauge and ' 
^lane the material to the ' 
truet size. 

b) Mark out lengths of parts. 
Square round with cut' lines 
and mark the waste parts. 

c) Mark the two housings on 

Part 2, scribe the cut lines ' " 
with the marking knife. 

Note: Width of housing is . . 
equal to thickness of material. 
>Iark the bevels vith the .pencil. 

d) Locate and m^rk the centres ' 

. * of holes on Parts 1-a and l-b^ . 
at the same timeV Check the 
setting ouTt carefully. * f 



^; Separate parts and e) Always saw on the waste side 



check." 



4. Cut housings. 



of the marking line. Planfe 
all end grains and check 
width-.of housings. 

f) Saw the walls of housings/ 
91191 deep up to gauged HjAea* 
Chisel cout the waste careful- 
ly r-un'tlT is flat and level. 
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5. Mak^ trial assem- Jg)°Check fitting of joints. .Make 
bly of joints. slight a^jlistinBnts If^neces- ^ 

h) Clamp the parts toge.ther and 
bore the holes as shcHm. On * 
Part 1-a, saw across the centre 
line of holes to obtain shape. 

i) Saw near the marking lines 

j^. and plane to lines. Check for 

' , " I *~ squareness. v . 

8. Clean up all parts J) Clean up carefully, with smooth- 
and a8semi>le. - ing plane and assemble the 

Joints with glue and nails* 
,:55hoot off Jiigh spots. 



6. Bore. holes oq^ 
/ Parts. l^a and 

1-b. 

"* , " . » 

7. Cut bevels. ^ 



9. Finish. 



Ic) Finish with oil and wax or 
with shellac. t 



ERJC 
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^JppeMix VI^C_ 



SAMPLE HARKING SCHEME 
> Mark Sheet 



It * » 

Wbodvork project 



1/2 



Letter rack'. 



I 

4J 
I 

a 



H 



Sn. 



No. Name 



Marks 



2 3 



30 



20 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

io'.\ 

11 : 

12. 



' * Use Assessment Grading Scheme (Sub-jectiye considera- 
tions) 
30 , 
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Appendix yil' 
SAMPLE THEORY TEST FOR- ELECTRICITY 

!• The three Safety Devices commonly used ^ptre: 

a) b) ^ c) 



2. The reasons for Installing safety devices are: 

.a) To protect circuits* against current. 

_^J>)'To protect .against ^ leakage. 

c) To allow a qualified electrician to cut off in- 
stallation from . 

3. A : consists of a short piece of wire with 

a low melting point. • 

^* is a device for making and remaking a 

circuit under normal and^abnormal conditions. 

5. Draw the symbol of an ^earth': (or 'ground' In 
other terminology^ : 

6. The main, fxise protecting the household wiring Is 
always placed In the , wire. 

7. The two types of fuses are: * 

V ■ a)/ b) 

8. Draw the symbol of a fuse:. 

9. Ejarthlng (or grounding) is a means of: 
Prey^ntlng electrical . 

/) Preventing fire > 



10. pxe international colour code used In connectlnf 

the three-pin plug: Live * Neutral i 

2arth (or ground) 

11. ^Current rating Is the current the fuse element can 
car^fy without [ . 

1 * "* 

12.1 Fuse current Is the . 

■■ — — ■ ^-'S^ 

/ . . ^ 

. 31 



RESPONSIBILITIES OF CEHTRALIZED WORKSHOP STAFF 



Supervisor 



Senior 

^ Assistant 



Senior 
\siAject 
teacher 



teachers 



: Overrll responsibility for the organiza- 
tion and administration of the central- 
. ized' vorkshop • 

: Assists the supervisor in tlie day-to-day 
administration and is responsible for 
security^ safety and discipline In. the - 
workshops* - ^ ^ " ' j' 

: Responsible for supervising ^d advising 
teachers on the^prpfessional aspects - 
schemes of workt^teaching materials t as- ^ 
sessroents - relating to the effectiveness 
of the specialization or discipline 
involved. a 

: Responsible for the upkeep and general 
i^lntenance of their respective workshops 
cand carrying out of teaching and extra- 
curricular activities* 



4. 



Note:., A single centralizefd workshop unit catering for 
an intake of . 80 classes or 3^200 pupils' would 
have a maximum of 1 supervisor^ 1 senior assis- 
tant » 4 senior subject teachers and 30 teachers 
eight of whom would be assigned duties as i^ork- 
sHop heads* 



